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>v^• f «^S«fi5c L/cite^^m f t JUT* ^ 
r. RT-PCRJCjCo-Ct^^tHpJtfejSficOHVJ y^A 

•^^Atrti'-'i'^rffJ^L./cJS^K:. >t h atcfct^r lo 

n^im 1 tciatitose^^^Ai^ t 

[ii«]14] lOOkb S-emsfejte^-^i^AL/ 
»S . 1 fciBtS^ae^i^Afc' t i7 

im^5] H5leFi^!^^>-'^•^?M*Jcko'HN^>>'^• 

1 ~4 0(,»^n*>{ciBt8©jte^i^At^ t 20 

tS«8©ae^=-=^ A f t 

t£©ag^^^A fc' t ;u^$Wr 
[it*«9] mii$nfc«tcMe^^?:^AT^>:^S 
■c*o-c. feiT : B^M©ae^*$wrsis*fl i ~ s 
{cieiS<Djte^^A e t ju;&iSS!-r -sxfi. 

iSii&^^Al^ti'JUtcJ;-,-?:. ^latcSe^^ri^A 

f sx^. ^-s^s. 30 
{E-?^Atfbi';KDlS^53Sr'*^r. jyT:UVMSW 

itf?^i!54fii^*5j:c/^'J;i<y-A*ai^-riXie. 
mi^mil) HV J<DF^>-'N*i'M*iJ:0'HN!Sf> 40 

^^31-r.sxs. 
fi. 

a, 

mm<D^mi%motc'j^^v--M.^mmri>jjm, so 
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[i»5jf^l2] HV J©F^^>>'^•i'«fcJ;0•HN5f> 
■C. Ji(T ; SF5»>>'N'd'M*:?'n-f2t/>i'-r.S7'nf-T 

g[F *>.'<i'»*jJ:0'HN ^ly^^i^m^mrmmisJ: 

mmoitm o y ;i< v - a ^msi-r ^ xs . 
^il«RRiKt^*jJ:iy^^';4<y-A«rii^-r'5xa> 

isn^m 1 3 } m^m i o ~ i 2©i>-ria7!):' i iitciB 

HSmfimK. J: o rpSS 3 nfc, afeT-s^A tf t 
[ft*^ 1 4 } jte^i^«©iteft©. 1 3 {CIB 

[^?3©if,miJiW] 
CO 0 0 1 ] 

[^Bj©rai-r^s&B^}if ] *^?^«. -fvfhDfccfcof 
^^rt-c©ite-T-^A©/c&© f t ^ juKM-r -5. ^ 
cc. 3|E|E||g«. HVJ (•fe>5^-/'t;-<;ux) ©FSi^^ 
> ^• M fe =fc j>* H N ^ > ^• « ?r S« L fc ^ y 

-A*><bJtc€., ae^i^A©/cj?)©iie^^At'ti'ju 
tcK-r^. s/c. *Bj$Ea«©iteT-i^Atrti';i'«, « 

[0 00 2 ] 

Cfi£*©fi?a5] jie^^?&JR©/cd?)ic. &&^^X(Otcisb 
*T,rti^ (Mu 1 1 i g a n, I 9 9 3 : L e d 1 e 

y. 1 9 9 5). —mic. mm^<D=ik^^mm(Dtc^ 
^^^©iHiB^A- 'i;-^Ji'xae^^©';-+-^c^3S. 

5feJ$M14. *JJ:0'm±y>'A#jg©^^©/c*S^-c 

©^N'^'-CJUxSt*. ■i;-r;i/X^i'$-©i,>< od^cctb 
T. •i;-fii/;^*iJ:yf|f>i?-<;i';<'<i'3i-©M:^w. $iJRB 

ttticmm^t^-y-ci,^^, -ens?. 
tt4^-^^^*rt'^©jie^^#;A'^ ^ -*g§^-r c i 

lo©5f-Yy©'<5'i'-^'X7^A©$lM«r. mo)^ 
7'©iy;^^A©WiPJ^c*%3IAt- S c <k K j: O «i(R-r 

C 0 0 0 3 ] £:©*S{R©8«^t:'. *#ll§#e>«. -i? 

0. ff*i>'> Fa{5^-^A'<i'^-=&g§^L. B 
^Jfll^^^tt'?-^^!/;^ (HVJ : •bl^if^'tf^Ji:^.) a 




3 

';7l<y-A*«l6Lfc (Kan e da. 1 99 8 :Ka 

nedae.. 1999)„ C(D^^->X7^A-C». DN 

A (iss4 0 0-5 0 onm) ^mmti,, M&^m:rtm 

|}?3!pe»^ssn*ci-c*s. iookb*-e©DNA 

A^HV J ';'-i<y-Aititcaxf)jA$n. ^urfflaii^iffl 

a»A3*i-5. HVJ - ';jj<y-A». s^rtrws^ciffl 

iimm'kmm-r^ctit7fk:$titj:it^-otc, m<o mutch 

»rt-C^?ftU-C(,»-5 (HiranoP). 1998), C 

HVJ -"J^l^y-AJtiipa^Sn/c (Sae k i 6. 19 
9 7). C©HV J - 'J;J<y-Ai';^f^A*ffll»-C^< 
<Djie^?fejK«lS*s^J*L./c (DzauF). 1996: 
Kaneda6. 1999). 
[0004] 

jR©fcJs6tC, CCDHV J - •;;j<y-Av'XT-A*Hit^ 

6. ^a©HV J - ';!i<y-AS^;^7^A©$iMW. HV 
J yyA^uvMWfcjco^T^tt^bsnrttt^SAi. Hi 

5. HV J 43fe©^fiRlfpy-A (v i r o s ome ) 

1 9 9 5 : Ra ma n i 6. 1 9 97, 1 9 9 8). 
[0 0 0 5 ] 2t:^?g©Sa<J«. HVJ©Si^d^>>'^•^'W 
*^«fSfilRSil!^^*ffittL,. C©W«^Sj(^--Ci'i; 

S^Jtciie^^^A©fc«{)©brfc i';U*ffi«-r.SC i-C* 

[0006] 

[iSS^M^f -S/cJ*©^^] -ifWRO) 1 o©^®k:*5 
t^r, HV J©^^^^>-'^•^'M;S:eM•r^jt^s■?^At• 
t^'J^*lffi#t$n■5. ae^i^Atti7ju». uv-e^ 
rSfb^nfcH V J ©^i^y :f <«?|ie<j^cHV J 

•;;|<y-Ai|aisSK;^^6«jK:. :t'>i=''>?J'U:i-5^ K 

(ODN) *jj:iyf7"5>^5 KDNA*iffflia'ftC^A-r 

sefc. nvjcak^dJ^^N-d^s^^tfjie^-^A 

^)5:t'©ffliS^ti3(D*ffl)iaK:^A-r-5. *^W©jte^j^A 

trti'iH*, HVJ ';7Hv-A©h5>X7id7i^3> 

[0 00 7 ] *l6B^©SiJ©^ffltc*it>r. «!Slflfj/j:H V 
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J ';^y-AK>FtLr. 3c±tt*JJ:0'SStttcgnsa 
e^^Abrti';U*JS«3nS. fiF*L<«. **W© 
MB^^Ai^^i'Mt, RT-PCR^^K*Jt^-CHV 

J y^ARNA^rSS jutn iie-3t:. h7>^7xd?i^ 
3 >f^©'5 ju^«i3{c)^-rs^^©p.fls«^cci, 
[0008] *^?«©#«©^ffiK:*si^r . ae^:g;A 

10 i^!^^4jMr^©B#,.^.Tii^^,^il!^r§f4*«^^b. -e©ife*. 
ist,^fie^^^Affii4?r«ss-rs. :^^m<Dm<Dmmi<cis 

t^r. W^^^&T-*JJ:a'*DNA?:5ftttLfc'J^J<y- 
AW. iHi!if^«:siJ^«:«sstif#. ^ LrAicmison 
Tit. h5>xyxi'i^3>B>i{cjie-?-i^Af ti/;i'* 

[0009] :^^<D$hic%\i<DmmmTit. mt^ 

tc V '■i<y - A?:fflt^^3ie^-^A©:rce*© f t ;WSS 
«3n-5>. S/c. *5^BJ© 1 o©^ffiK:*jl,ir. ffife^ 

■fe'fc J: o r 7*cH2 J/ > n S *\ $ fc»ni?Ltt!B}*B«a 
^iWcfci^T. rt^Ett7'pf-T— i^Kio-cy'a-fej^ 

[0010] *^B^©a5s^ffi{c*$i,^r, *iaprti^c« 

©HV J yx'ARNA*$t«CC\ HVJ©F^^^> 
i'Mfc io'H NSS^ >^-J i'K^rS^fiK L /cae^^ 
Af t5»;U*stl«$n-5. 

[001 1 ] 2js:|%Hj(DSiJ©^ffi(c*5l^r. -C>t* hotc 
*Jt,>-C!ff3;U< »7 0%t(±. <*:'3»$U<»8 0%JW 
30 ±, $6tCj:0»*L<»9 0%«±. ig*>*?*t/<« 

9 5 %Ji(±©iM)iafi:ae^^«Arsi4*w-r -sae^^i^A 
[0012] :^^m<o$>?>mm(>cis(,^x. nrntSM^n 

^©IS«©4illffl»{Cf ti';l'*JgfigL/cti^{C. -f> 

f hDtc*ii^r5 o%j;^±, iy< «6 0%t(±. i 
•)»$U<»7 0%iW±. fit»S0<tt8 o%ti±© 
Se^^^ArStt^^J^-r^jte^^^Af t ^;u*sffi«S 

[0013] 3|s^Bj©sij©^ffi{c*$c»r, ^^crtr-©^ 
40 BiTS:-^cc*jc>r«=si/<«3 0%jy±. j:>)»sl<« 

s L < w 6 0 %Ji(±©*iia(cae^i^A?gtt%*-r -5 js 

[0014] *3%HJ©3 6{c5IJ©«ffi(C*jt,ir. 1 0 0 
k b S -C©J1-*jte^*i^A Lff -Sae^i^A f t if 

[0015] 4:»W©«SK:tet,»r. if*3fie^©«A 
5aj**<2 0%fi^±. «FSU<»3 0%fei±, cfc«)»*L 

50 jte^^^Af ti'Ji'©iBt3:&;ffi*i|ifi^$tiS. 



(4) 
5 

[0016] *^qg<D»iJ<D^®{c*jc»r, c 

©ite^ i^A tf 1 4; jU© F if i'HJB J:OH N 

[00171 **?«©sij©jgffi{c*}(,»r. a 

fe^?fe^ScD/c^^)^cffiffl$t^€,jle^^^At•^:^'J^?:^i#t lo 

[0018] :^mf^mmmmicisi.>x. :*«i«w. h 
V J ©ll^^>/^•^/«?:^w■r 5ae^^^At'b i^jKo 

[0 019] *^B^©3 6^c-5.^ffitC*sl^r. *^H^ 
HV J©F^^>>'Si7R*JJ;0'HN^>-'^•^'K*^W 

W. Ji(T; HV J©F :$^>^^•^'S*^J:^>'HN^>^^•i'S 
F^^>^^•i'W^7•pr•T— fe'-C 
•7"PH2i^>i/-r-5Xa. F ^^>>'^•^7S*i<J;C^•HN^^>>'^• 
i'M^^fltT-SXS, F^^>.'^•^'«*^J:iyfHN^>^^•^' 

«-rsxfi, s«iRS*ft^*j«i:iyf^yd<v-A*-r-5i 30 

[0020] :$^B3©36^i:-2>^ffiK*JCi-C> :$#6H^ 
HV J ©F^^>>'^•^«*^c^;C>'HN4^>>'^•^'H4^W 

-r -Siie^-^A fc ;i'©i)Si?:&;S*tl« b . c 

«T; F^^>>'^•5'«^:7•p•fe>'>^^■r■?>:7•pT■T- 
H2;&^3^r-S?&^ltartK:*st,i-r. F5f>>'^•^K*^<ti>• 
HN3r>/>-i'K«r«^i?.|%^-r€>XS. F^>/f^?K*J 
J;0fHN^>>'<i'S^#g|-r'2.XS. F ^>>'^•i'«fcJ; 

«^L-C. Wffi£«i^^?rPMT?>XS. 0tM©^^^^ 40 
«L/c";.-J<v-A?:Pt{-r2.xe. »«fiR«i^^*JJ:0*K 

•;d<y-A^ij!^-rsxs. ^-a^-r*. 

[0021] 

^. rae^-i^Aj it*- i^f^rtsfctt-ot- hptcfc 
c^-r, swwrtK. ^fis;$/c»M^A©3Ta© 

c^r^A^nsae^^s;/^:»ae^^»fm*. !NF^©ia?ij 

^rWr-SDNA. RNA$fc»cne>©^^T:^Pi^t? 50 
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[0022] *Bjimsrigffl3 ns«^. r jse^Fi^A 
i^A3ti/cjie^^©titfe ^s^-^^a^-© 

3- K3n■S^'>^^•i'®©^*^J:OV*fc»-e• 
©^^>^^•^W©r£t4i^c<!:■) ?r*i«iur*^W Stiffs. 
[0 02 3] ^Hj^ffl^-c^ffl^n^JS^. rg6^df>>'N- 
d/^j Hvj*5?i#iac-r)ffl«ais^tcM-§-r6. 

H V J i*©^ i'S^t^ ^ , 

[0024] *»BJ©^^^^>>'^•^7Stt, F ^'>>'^•i'« 
*i<J:afHNif>>'<^'K*'S$-r-5. HVJ©Fi'>-'<i7 

®*^J:lyfHN^^>/^•^'a«. •fe>5<'-<';;-<;ux©'5-/ju 
"?-Y>'i';^©.®^teJ:i>'m©lli^«: 

[0 02 5] *^H^©tt?artr. lk^^>>'^•i'K^c». 

C©cfc^^=cBJt^«:«> ?$^©^^*>e.*Df#-5 
ojy±©r5yS^». JfA. ^«:i^^i:i(cJ:o-C»*M 

n^sw^tcfew sae^=■^A^stt*«^#■r c i 

3*1-5. 3J(^i**5^^©«g*t?*-5ii^, T5 

tt. #Mife<«:©T5 yK©i¥i^©T5 

::i>?j:< i^)7 0%, ii?aL/<«80%. 0$ L < It 
»9 5%. *I>»SU<»9 7%«±©|H1— 14^Wr 
[0 02 6] *^Hg©Sa<J©?cA(C, |3I— tt''^■-•fe> h 

4tt»-rs»f;oo:^a»> Jwr^fiefflf ssm i t h 

-Wa t e rmanrJUri yXAt?*So ifU-^WO 
DNAIB^iJlBl— «T©t^?^^^'^^-5^- : 2- 
•7';*--7*>'^i:^;UT- - 1 2 , y y■^^S'<:^ 

■5. MPSRCH:7'Pd/^A (Ox f o r d Mole 

c u 1 a r ) CC*5t,^-C||?f SnSJc-^^cSm i t h-W 
ate r ma ntai5l14^rJl':3->JXA{cj:0^fiS3n 

[0 02 7] 4^mmmici6i-}^m^^>-'<^mit, hv 
/c >^'C a©M:^5:'a$-r s , 

[0 02 8] *IB«ffl#-C^ffl3n-5«^. ri^ki'^l'j 
HV J©^^i/>M'i'®*^«-r-5a{E^i^A© 
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[0029] ^mmmvmm^ti^m-^. fmrntSMk^ 

[0 0 3 0 ] :*?g*ffl«{c*s(,»r. THV J J *jJ:o* ri2 
CO 0 3 1 ] *?Bffl»K:te(,ir. THAUJ ili. -"7 

(,\ 1 HAU», {ilJ3 0 0 o:;?'i>'f;i';s;i&^-{cffi^ 
(Okad a?>. 19 6 1). 

c 0 0 3 2 ] mmmuimmmnikt. ^ 

[0 03 3] 2js:^?a©aG^^i^A^^ t i/;u*ae^^?&JS 
©/cis&©fflREf)ibr^t--51i^. *:jfe§g©fcrt d7;U 
©t9:^». PBS ( U >KMffi{b^SA«*) S/c«^ 
a:ft«;rK^j:<ir{cfKjgL//cfcrbi';U!SS^©^BFf (m 

OT^Mrt) -^©a^tcio^csns. is:#a«. gp{4«: 

9^>*f9:^-rsJ©^. $?$L<«1~5 0 0 /i.g. J; 13 
»3SL<145~1 5 0 MgtBS©DNA^&^Wr-5t't 
f^U^aA-rS. 3 etc. 7kb©^-7;^5 K*ite^- 
^A f t i' ;u^fflc i r js:#-r ^ ii^©{a|^n W^c D N a la 
■^S{i. v>i;;^®BTii. jfiie. #tS^*J<t 0^l:^Ii©*i 
5~15Mg. ^-^h ©BTKte J: C^'#tS^©JS^. 
2 0~3 0aB. ■9-.'U®#tS^©«^. 5 0~6 0u 
g . ^c60*(c t h©**^!^©^^. 1 0 0 ~ 1 5 0 M 

[0034] JWT©llifet^». mm-Cii-yX. 

[0035] 

[||«fet?9] UViCj;-^r:^?§1±{t$nfcHV J (B*:jflL 

'('•i?'f;U:5^©*BBa^^ttM{cS-:J#. Y > t' h 

a *j J; U^immB.^^ f t i7 ;w*5gai6 3 i » ^ , 
S£*©:^S{cj:orii^3n/i:fti'ji/fc*ii,»T. 
)\^xyyM.(Dmmit, hv JSiT-©5tSz:ouvMW«:j: 
o^^wtca^3n.5*5, HV J<D^'^rO^^>>'^•^H 
*jJ:0'-5-VA«. HVJ ';d<V-AF*J(C^-,rti*o ct 

0 ^^ip^iimvub K> . L-ci«iS!im©^isae^i^A 

[0 03 6] HVJ©ll[^$>>'N-i'SF 1*JJ;0'HN^ 
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■i;ju-^XiBi^©i&fl])&:^»(cJ:»)JflfflL. -eur 

cn6©«i^«. 4i@pafe(±©egfflww«:ia»)i!i^?gi4 

*j J: CXSe^^« Arg14*«IJt L /c, 
[0 03 7 ] *:";U7^-:; 5-;^ -^i^teStCj: 0ISS{3n/c 
DNAjt«U>i<V-A4. WttfiSail^iKL^^illli^b. D 
NA^riffljafCjiiai/fc. fie^i^Al^bi';U*ffi(,^ 7 
10 Jb^i-Hr-^-^-f y5^:i-t^T:^- h (FITC)«ll6:tU 
n-5?d7U^^K?:. ^fl«J*MFLfflfla©^©l 0 0%* 

h2 9 3|fflia©h^>;^7*^S^3>^;Ui'7x^- 

v-i;;^#*SSJcti{ci»AL/fc<!:C6. 4 0~5 0% 

©^Kii^*5La c Zffle^^31^iKU/t, 
[0 03 8] (-i7-r;Ux^) HVJ. Ztt^. ^fetCteigcD 
J;'5K:(Kaneda. 1994) M^ne<]a'C^^5'§f tc J; 

20 f)ifs«{u/t. nmHVJiwmitmmmiBss 13 

7mM NaCl. 5. 4 mM KC 1 , 1 OmM T 
ris-HCl. pH7. 5) iptcSig^L. "^0X0 
^)i':^t}m^. 5 4 0 nm{CteW*S45tS5:S'J«-r-5C 
itCj;09iSLfc„ 5 40 nmtC*sW^^^e«JSgS». 
1 5,0 0 0jfil^ig*#{4 (HAU) tC^ff&L. Ul^ffi 

[0 03 9] (HV J*i6©F*^J:^>•HNSI^d^>/^•^ 

M©fflffi) i^?-'"JHf'K?gJ^Lfc. Nonidet 
P-40 (NP-4 0 ) *sa;o•:?x^^^^5''J^>^.»^^^^ 
30 K (PMSF) -e-tv-C^no. 5%*iJ: 

t>'2 mM©^?igS-CifBg{HV J mMm(D2 Om 1 
( 1. 7 5 0, 00 0 HAU) {C^JJDL/fco C©ig^ 
lHlltet!S*^6. 4°C-C3 0^JK'C>=1^*-^- h L 
fc. i)CC»T?. C©ai89?K*. 1 0 0. 00 Og. 4'C-C 
7 5»pa«>C^5)■glL/, ^14^^>>'^•^'a*$«J:c/■^;-Y-'^x 
-y^A^K^^L-fc (Uch i d a6. 1 9 7 9 ) . ±» 
®«r. 5mM'J>KiS«iS (PH6. 0 ) (CSSf L-T 3 B 

-4 OfccfcO'PMS F^j5fel,^fifEL/c, M^L/c?§fg*. 
40 1 00. 0 00 e. 7 55}•P^4°C•ca'l:^5)■gtU 

5fe{cseigLit:^ (Yo 

shima6. 1 9 8 1 ) JCS-:?^ 0 . 3M ^^i'O- 
;^*J J:(>' 1 mM K CI *Sty 1 0 mM U >Migi!<S 
(pH5. 2) r¥«{bU/cCM-Sepha r o s e 
CL6B (Pharmacia Fine Chem 
icals, Uppsala, Sweden)©-('^> 
S^fe^^ACCT^'^-CL/c. *ii 0 111:^*5 cfcO'O. 2M 
NaC l;gttJ?«*ai«?)/c. MSi^*. Kf^i'JUSSK:^ 
h ';'^A-:i<yTi'>j;ur 5 Fy;i-m^Sti (SDS- 
50 PAGE) {c*il^. i?>''<5'Hfi£^)'*^JSTUfc, y;U^ 
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Pm<Dbtm^, 3>f ^x-^f-^kT'^i^h-.' h 'J- (N 
IH Imaee;Apple Computers. 
Cupertino. CA. USA) ^ffll^rWliU 

it. 

[0 040 ] (.m^^^m) Hv j<Dm^dt>.'-<i>'m 

7) *JctOW##4 (08) *splf6nf#^. 

CO 04 2] K!^:?>>'N-i'M5r3- F-rS^3S^^$- 

b-C^i&$tl?>SM<Om^(Dl3m m^it. Sambr 
ook?>. Molecular Cloning:A 
Laboratoy Manual. 2nd Ed. V 
ols 1 to 3. Cold Spring Ha 
rbor Laboratory Press. New 
York (1 98 9), *jJ:i>'A u s u b e 1 6. C 
urrent Protocols in Molec 
ular Biology. John Wiley a 
nd S o n s , B a 1 t i m 0 r e. MD ( 1 9 9 
4) . cn^<D^^I,t, *Bj$fflS(cfc(,^r##<!: Lr» 
ffiSn^) ) (cJ:or. *^BJ(Di4^^^>^^•^'K*iii 

[0 04 3] ffl^^F:S^>>'^•f«€r;^)liS-C^^L/clg 
^. ^tt^cF 0ff^.1l<!:0r^31$n;fc„ AeMr-#6^ 
3 n/c:!^rS14i:£ F 0 B^fD ^ >>'^• i'M^r^Sttife F 1 

{c^gs-rs/ca&fctt. 0. ooo4~o. ooi%hy 
7'»^fflt*s 3 7 -c 3 0 ^ra© h 'J z^i^'^umtfi^m 

[0 04 4] hV:fiy>mmSixfcmn^tF l^>J-<tf 

fflc^r. A»M-ci^^3ni#€>. ^sn/cF i i»>>'>- 

ii>^C< ife. 1 1 7»@©7*::-;l/T^->*i 

6 1 4 2S@©T^:^>$-C©2 6T 5 -^^g|S?:$t? 

(Robert F. Kelleyfc<fci>'Marj 
orie E. Winkler. Genetic En 
gineering. (1990) vol. 12. 1~ 

1 9M*#M©Ci) . 

[0 04 5] Hvj*i4a^Lf#4*fflia m^it. tfo^ 
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m : t hft^im. mm. ^m<omt^mmm) 

S)'5l»ti. Tr iptase clara (Ki 
d o e>. 1 9 9 9)?:. rtSEtt®^^i 0-C^-r.S?g 

[0 04 6 ] ctih^m^i'i>'-(DmViiiJ:zfmfk1] 

[0 04 7] (ae^-i^Afti/Jl/WiSSi) 3. 5 6m 
g*X7r5^i^;l'3'J>*jJ:O'0. 4 4mg=il';:<7^CJ 

C©fllK?§fg!?r, P-5?';-i>'N';i<U-5f-4i-C^J63 
(U c h i d a 6, 1 9 7 9). laSBgW©^ 
20 *. 0 . 8 5% NP-4 0*$4f2. 0 m 1 ©ilBIg 

a•?^ii^*^'E>©5'>^^•^?K^ ( i. emg) ^i,c^^)i 

0. 3M ;^i^n->^teJ:0*l mM KCl=&$tfl0 
mM';>KM®?g (pH7. 2 ) ^cS+L-CM^fL. N 
P-4 0^^*Lfco fflWW, SBiS»«^S^Ur6 
HP^HML/c, C(DmVr$tifci^mi. 0. 3M i' 
a-;^teJ:0'l mMKC l ?:^tf l 0mM';>^«?g 
(pH5. 2) -eq^SS{bL'fcT**P-:^f-X (B i o 
-Gel A-50m) (Bio-Rad Labor 
30 atories, Hercules. CA. USA){C 
T^'^-fL/ito 54 0 nmtCiBl^^7fe^W^a*M. 5 

{Cifitg© J: ^ 1 0 m g 6 3 

[0 04 8 ] (^tt) 

1) RT-PCRtCiS^^KiS 

±fe©j: ^tciiasio/citeT-ii^Aft i^ju^j. h v j y 

>'ARNA*^Wr-5©*». JWT©J:^{CRT-PCR 

40 [0 049] ^ilffliaRNA?:! SOGEN'J^JiJJi'U^i- 
^Fmim^f F (N i pp on Gene Co. Lt 
d. ) S{®*^©7*P F3-;UtcS^C\ F^^^^r/ 
*i'J^3>©2 Bf^tC^gtUfco RT-PCRSt&l*. 
0. 3mM©dNTP. 1 X©iSl£3^«jg, 5*{4©r 
Tth DNA^yy^— If. 2 0#fi[©RNa s effi 
mm. 2. 5mM©i*Kv>*-> (T o y o b o ) , *J 
J;O'0. 4 MM©^2>;^*JJ:o•T>5=^•^r>;^:?■^-f'•r- 
*^Wr (i^SS5 0 M 1 ) f r. Gene 
Amp PCR'>;^7-A2400 (Pe r k i n-E 1 

50 me r ) ^rfflC^rtf ofc. 
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[0 0 5 0 ] :7*^>r-7--«. HV J<DF^>>'>'^^M:3-- * '5^g:it$n/c (H o k k a i d o System S 
KIB5»J(D7 15 b p >''^i5/-p<>h«:PCRttOi-r2><fc* cience Co. Ltd. 

■fe>Xil[ 5' GTGATTGGTACTATCGCACTT 3* 

T>^-fe>Xifl 5' CTGGCTGTCAGGTATCAGTTG 3' 



9 4*'C3^ra4oJ:C/5 0*Cl. 5 ^JP^r© 1 if ^ ^^KD 
PCRifiJi ; 9 4"C15}ra:teJ:O'5 0''Cl . 5^P^r(D 
3 81f>r ^JUCDPCRtfilia ; 9 4 1 5>Pa*5<fcO'5 0 

rcDT :;-fe^?rHilr'tfo/Co RT-PCR^^r. ft 10 

{ bx ^ ^'•^ A(D»fiET-CT ;^ y ;um»^cctt L 
- K-r SBS?»JO»aE*7n-r 7 l 5 b p<D/N'> h 

[005 1 } «±<DMmJ: 0 . ±iB<Dae^^j»Afc't ^ 

mm¥'M^cm\.>o 20 

[0 05 2 ] 2 ) ^Sl^tt^C0aT€)S:^tt^ 

^(Dmmtm^hti?>Hv j<oNP^>^^^m (co 1 

1997;Chen^. 1 9 9 8 ) ^USS^^C^ 

^;l/(D^»rt--<D^iIuaAtcJ:or. ^«f3n»^ 
(Hirano6. 1998)a 30 

[0 0 5 3] (y)\^:tU'\z^>^V^:i'iyT^^-hmm 

:7;l/:tU-fe-f V^:t^>T4'^- h (FITC) 
zf5?i7U:t^K (ODN) 5fetCia*8(3[><fc^^ (Mo 
rishita. 1994) U jJ< AifitCHX^ iA^ 

/Co ©#^cai-<n«. 1 omg (D^mmmm^ (*;^ 

v^U-)l) 20 nmole F I TCig'&ODN 
(5' -GAT-CCG-GGG-GAA- ATF- 
3* iClontech Laboratories. 40 
Inc.. Palo Alto. OA, USA) 
2 0 0 M 1 ^DB S Si^J-CTK^aix/Co FITC-ODN3ft 

tCcfcOIB^L/Co C<D2 0 nmo 1 eOF I TC-OD 
N>&#Oyjj<y-A ( 1 OmgOnm^^ts) 4m 
^cDBi«^^tfS«;^RSili^5K^<J:4'cri o^rs. Ai^^ 

r'3 7'Cr6 0^Pa-r>+^'^-hL//Cc CCDFITC 
-ODN^^Oite^^^Ab't^Jl.*, 5fe&ciat8©J:^ 
tc (Ka n e d a. 1 9 9 4) ;^ ^P-X^ie®a'C^^ 
SltCcfc«:)3MHL/Co 50 



[0 0 54] (F I TC-ODN<DFL*fflia-v(D^A) 
t h^BFLjfflSa*. 1 0%'i7^'B&jeifil« (FCS) * 
mmLfc^)V-<y::3^^^-i/)V^m (DMEM) ^ 

iiBOjz^tCiSMU/cF I TC-ODN*W*r6ii 
&T^Xt:\::{^)V<Oiyi Ot. 3 7-Ct?3 0i5}'ra>f> 

A^^rjJt^L/cf*. 1^«r. 1 u g/m 1 H o e c h 
st 33258(Sigma Chemicals 
Inc. . St. Louis. MO. USA) Xb^fS 

^feU/Co ;Xt>-C. F I TC-ODN*^l:rAn/ctfflfla 

[0055] (bhHEK29 3 ^fi^CD h ^ >Xy :t 

^hmm(^cis(.~f^)i^zyy:c,^-^*mB:^m) pcmv 

-;Ut^:7x^--fef (7. 4kb)*. pGEM-luc 
(Promega Corp. . Madi son. W 
I. \JSA)^^^(DJViyy:r.'y-'^MBrf'^. pcDN 
A3 (5. 4kb) (Invitrogen. San 
Diego. CA. USA) cj^^c. H i n d I I I J: 

tco ^Ar 0 u 8 (Dp CUV -Jlzyy x,'7-'\f^^t^M& 

^^Atft^ji.%. ^(fCim<oJ:'?(fCmmL. ^Lrc 
CDjteT-^Ab't^;l. imi. 5 X 1 0"«iT-/m I . 
DNA^iga[ti*^J4 0 Mg/m 1 ) (D 1 / 1 0 fi ( 1 0 0 
uD*. b h 2 9 33ffl)ia» (t hflSiaWJiS: HEK) 
S*(D2 X 1 0 5*fflJ}a<h^>+:x-^'- hU/Co HV J y 

5j<y-A*fflc^r. $/cPacD;i/>''7:».^--ifDNA* 

2X105HEK29 3fflMC^AL/Co ^A2 4mS 
f^. Jfflfla^dliRL. -eLrffe^cfB*g(DJ:^JC (Saek 
i e). 1 9 9 7 ) . j:^-42?£14r •:/-!2-f{C:i&n:r 

[0056] (V't;>^^^-s(DLacZjteT-«A) 
^•^^i5?-pAc t -La cZ-N I I*. $fe(ClBtS(D 
ct^k: (S a e k i 6. 1 9 9 7)«||L/c„ 8iM^CD 
StC5 7 BL/6 V'^?^^. #3BR-^> ^>'^';^b^-;^ 

(Img) CD|gterta**tCct9«i*L./Co ±fac[>cfc^tc 
iSM^n/c. 40MgCDpAc t-LacZ-N I I?: 
^tfaeT-«Abb^;KDl/3 (DNAigatt*^4 0 
ug/ml)*. 2 6G^-K;U*iS^/clmli^y> 

ASP{4CD®^^^^U. 1 ^e/^L'^il/TJl^f'b Kr@« 
U. 2 0%X>7P--XtC-BftatSL. ^LT^eW^i- 
(1 Oum) ^5? y:*->^d?t:; h (Mi 1 e s-San 
kyo. Kanagawa. Japan) T'WW LfCo 
Lac Z jte^^igti. ffetCiB4g<D<fc ^CC ( S a n e s 
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1 9 8 6) ^WL/c. 

[0 05 7] immmi) 

(HV J *i6<D^^f >''^•^'W<Dffi^) i^^:S?>^^•5'^ 
©ffiK©/c*tC. NP-4 OMSU/cHV J©^g?!B» 

S^^C-Sffl^CDmrtC. SDS-PAGEfCcfcor^e-WU 
tc(mia), C©±?»«. HV J m^(D^<<Oit>/^ 

•rhi/7 7-<-K:T:/7-fL/c, 5 2 kDa4sJ:C;f7 2 

lb. U->1). S D S - P A G E -CtD^tbaK: J: o 
T. cne>20©5r>Adi'»5r. ^tl^ilF 1 feJcO^H 
Nt?*-5tlll5tL/c (Okad a. 1 993), 52 k 

D a if >>'^•^'M©T©*^^*^'^c-'^'> K». m^^>->-<i^ 

« (F ItecfcO'HN) ©^»jStI-r*-Si#^6ti/c, 

^ifintt^-ifct^h-Ch^, i^>>'^•i7W%. 3e>iC0. 2 
M NaC HC J; or^UlU/Co UA^L. m^^ly^^^ 

^'>-'^•i'Slr*•si^^li'J^ns3 6^c■5)6 0 kDa^f^ 20 

©F mHN©?iiRJ:b7!»5 2. 3 : IT^^Ci^^nU 
/to c©ci«, ■t?'C->u;^i>'<a-7*4i©ii|i'>-''>*i' 
S©l:bi— ©[L-fco jya5©^:S: (Na ka n i s h i 
6. 1 9 8 2 ) C©l:t*SH V J (DnM&itm^iCjl^ 

[0 0 5 8] (||Sfet?!12) 

mm^wt^^comm m^^i >>'<4'W*n p - 4 o 30 
r- Bj^lt 5 nfc^^ii-^cc^jni u . « u r u v - a 
awtcj:ori9^L/co c©';^v-aw> fi*j 

J;0*HN<&$Wl/)t (ai b. U->3) . L/J&^L/. ^ 
affK:J;o-CPl-©ysl<V-Art{CDNA*}f 

aiL.ff^c*i-o/c, DNA^^W^€.iS^ie^«, ^©^ 

[00 59] immm^) 40 
mmsM^^f-tiCjaz,. FiTc-oDN©. mmm 

m^(OmK) h^>;^-7;ti7->3>©3 0 5}-f^, FIT 

c-oDN*5. FLiMBia©^T©^*icma3n/c (0 

tftt£iyif±)\,1fi, FLtfflBatpK:mai3tl/c (aSb) . 

jie^^^Ab't ^;Kcj:-,r3i^Sih/cF I TC-OD 
N«A©5?i!)*tJ. H V J f y >:^(*©U Vftgt*(ca-:J 

[0060] ^©S^i^^fii^?:. 4-C-C 1 ~4i@rBl 

^l/-CF I TC-ODN*$*r4W«fiRgi^ 50 
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m'M(omm'cmk\^. fitc-odn^fl 
iKiiatciiAofc. 4ara«#ufcii«fisg!fc^ti^^*fi6ffl 
ur. so%^m^i>mm^ic. fitc-odn?:^ 

AL-fc (04) , 

[0 06 1 ] Jti!HDfc«)«:. SfJfciffitcmv lOmeflg 
IK^^tyy jJ<V-A{C. 2 0 nmo 1 e©F I TC-O 
DN?:jK;UT-y i';<-^jS5!iatcJ:OaSt«3iiS-l±. C© 
D;J<V-A^1 9 8m j ou 1 e / c m' ©SHi^i^MW 
{Cj:0^r§{bUfcHVJ (150 00 HAUtl^) t 

J:orffll?-r*Ci(Cj:«3. F I TC-ODN*^«l/ 
/cHVJ 'J;J<V-A%ilS{U> l~4ilP^4-C-Cfig#U 
fc. C©HVJ UsKV-A^rfflur. ae^-f tf^U* 

miitfcJl^^ F I TC-ODN©i|fflflaS'v©^A©5a 

mkt. mtn^^^wphfc. 4°c-cijira©i?*^fis??u/c^ps 

ftHV J *ffll>r|l|^b/cHV J U^V-A*€&fflf -5) 
i. jie^«A©Sft$«. 1 0%5|5SiK:3!-C?gy>LA:. 
[006 2 ] (^^4) 

(S^t»^5cOfcI!!l^^>v^•i7K;&^ffi•r^. '<'>fhPiC 
teWSiSe^^i) 02(c^-rj;^fc. Ji/i^7*^— 
«e^-*^«L./c3ie^^Afti/;U*li$!{U. ^Lr 
HEK2 9 3«||ia«:^J)nL//c, i^A© 1 Bt*. «fflJia4«© 

Ji/'>7x7— b'rSi**. WmiK:$8^snfca;^{c (Sa 

eki^, 1 9 9 7 ) , aiML/to @5{C^-rJ;-5tC, 

Hvj yjf<v-A?:ffliirf#e.n^^3S 

«<b^i'l5I— ^*o/c. F*Ji:CXHN3?>>'>*i'K© 

w:^*^. 't''f;ux-fflfla^^©/i:i*{Ci£:>gi$n^. 

^ic». JilH«fC«S3n/cJ;^fc (Baga i*iJ:0'S 
anker. 1 9 9 3 ) W^^'^J^d'-fHtJfcBX'JiiSti 
■SmiJC, HNi^>/^■i'®?^3mM V^^:ir V {y-i V-)V 

(DTT) -C^FS^bt/tJ©^. ;l'i^7*^-H2'a{^^ 
AW. «!lB<]fCj«::i>Lfc, 

[0 06 3] ^5@{C». Sll^^^>>'^•^W*lffKL. HN 

:T^S{tDTT^!^istc«Sb. ^Lrf?^RSy^y-A* 

iS^-rS/cd&iC^O/Co «S:l^iL/-C©--i^'i'JUW. )V 
X V - Hz'Sfe?-?: H E K 2 9 3 MiSKi^A l/f#/c 

rffetifcu-^^u© 1 o%*?^-c*o/i:, 

[0 06 4] (JQtet^S) 

(^fl«^L./ci!>^^?>^^•5'M4ffiffl^5. i<*F«9K*sl:f 
■5>jte^^3l) LacZit&T-^. jte^^At'b i'->U 
*fflt,»r. ^(*F«3-Cii:S-7.i;X«tg^K:^A0fc. 06 
tC^fcfc^K. LacZ^31«. ®i|S8l©4 0~5 0% 

[0065] ±ta*^6. *»W©#S©3l«S<^*ifia!^ 

©awcco(,>r*a^iffl«(cietg3n^*5, a/7©a«c^ 
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[006 6] 0 . 7!)^-:>^S^C<S^?nf#-S. 

[j^B>«CD3?&^] H V J CDia^3?>^N-i>M^<^ [0 06 7] 

ffl-f Site^^At-t ^JU*»«-rSo *f6IB(Ditg^ [006 8] 

^Afc:'t^;HS. U Vr-^Fffift^n/cHV J CD^t'y [*n 

Bagai. S. and Sarker, D.P. (1993), Taiseted delivery of hygroraycin B using reconsUmial Scndai viral 
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<141> 20OO-O&-31 
<160> 4 
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<210> 1 

<211> 1813 

<212> DNA 

<213> Sendai virus 

<220> cDNA to viral ss-RNA 

<221> CDS 

<222> (54).. (1751) 

<223> F protein 

<223> mature peptide F2 

<223> (54).. (401) 

<223> mature peptide Fl 

<223> (402) .. (1748) 

<400> 1 

aqpgataaaq tcccttgtga gtqcttqatt qcaaaactct ccccttggqa aacatgacag 60 
catatatcca qaqatcacaq tgcatctcaa catcactact qqttqttctc accacattqq 120 
tctcqtqtca qattcccaqq qataqqctct ctaacataqq qqtcataqtc qatqaaqqqa 180 
aatcactqaa qataqctqga tcccacqaat cqaqqtacat aqtactqaqt ctaqttccqq 240 
qqqtagactt tqagaatggg tgcgqaacag cccaggttat ccagtacaag agcctactga 300 
acaqqctqtt aatcccattq aqqqatqcct taqatcttca qqaqqctctq ataactqtca 360 
ccaatqatac qacacaaaat qccqqtqctc cacaqtcqaq attcttcqqt qctqtgattg 420 
qtactatcqc acttqqaqtq qcqacatcaq cacaaatcac cqcaqqqatt qcactaqccq 480 
aaqcqaqqqa qqccaaaaqa gacataqcqc tcatcaaaqa atcqatqaca aaaacacaca 540 
aqtctataqa actqctqcaa aacqctqtqq qqqaacaaat tcttqctcta aaqacactcc 600 
aqqatttcqt qaatgatqaq atcaaacccq caataaqcqa attaqqctqt qaqactqctq 660 
cctta^act qqqtataaaa ttqacacaqc attactccqa qctqttaact qcqttcqqct 720 
cqaatttcqq aaccatcqqa qaqaaqaqcc tcacqctqca qqcqctqtct tcactttact 780 
ctqctaacat tactqagatt atqaccacaa tcaaqacaqq qcaqtctaac atctatqatq 840 
tcatttatac aqaacagatc aaaqqaacgg tqatagatgt qgatctaqaq agatacatqq 900 
tcaccctqtc tqtqaagatc cctattcttt ctgaagtccc agqtgtgctc atacacaaqq 960 
catcatctat ttcttacaac ataqacqqqq aqqaatqqta tqtqactqtc cccaqccata 1020 
tactcaqtcq tqcttctttc ttaqqqqqtq caqacataac cqattqtqtt qaqtccaqat 1080 
tqacctatat atqccccaqq qatcccqcac aactqatacc tqacaqccaq caaaaqtqta 1140 
tcctqqqqqa cacaacaaqq tqtcctqtca caaaaqttqt qqacaqcctt atccccaaqt 1200 
ttqcttttqt qaatqqgqqc qttqttqcta actqcataqc atccacatqt acctqcqqqa 1260 
caqqccqaaq accaatcaqt caqqatcqct ctaaaqqtqt aqtattccta acccatqaca 1320 
actqtgqtct tatagqtqtc aatqqqqtag aattgtatgc taaccqqaqa qggcacqatq 1380 
ccacttqqqq qqtccaqaac ttqacaqtcq qtcctqcaat tqctatcaqa cccattqata 1440 
tttctctcaa ccttqctqat qctacqaatt tcttqcaaqa ctctaaqqct qaqcttqaqa 1500 
aaqcacqqaa aatcctctcq qaqqtaqqta qatqqtacaa ctcaagaqaq actqtqatta 1560 
cqatcataqt aqttatqqtc qtaatattqq tqqtcattat aqtqatcatc atcqtqcttt 1620 
ataqactcaq aaqqtcaatq ctaatqqqta atccaqatqa ccqtataccq aqqqacacat 1680 
acacattaqa qccqaagatc agacatatgt acacaaacgq tqqgtttgat gcaatgqctq 1740 
aqaaaaqatq atcacqacca ttatcaqatq tcttgtaaaq caqqcatqqt atccgttgag 1800 
atctqtatat aat 1813 
<210> 2 
<211> 565 
<212> PRT 

<213> Sendai virus 
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20 



<223> F protein 
<40Q> 2 

Met Thr Ala Tyr He Cln Arq Ser Gin Cys lie Ser Thr Ser Leu Leu 

15 10 15 

Val Val Leu Thr Thr Leu Val Ser Cys Gin He Pro Arg Asp Arq Leu 

20 25 30 

Ser Asn He Gly Val He Val Asp Glu Gly Lys Ser Leu Lys He Ala 

35 40 45 

Gly Ser His Glu Ser Arq Tyr He Val Leu Ser Leu Val Pro Gly Val 

50 55 60 

Asp Phe Glu Asn Gly Cys Gly Thr Ala Gin Val He Gin Tyr Lys Ser 
65 70 75 80 

Leu Leu Asn Arq Leu Leu He Pro Leu Arq Asp Ala Leu Asp Leu Gin 



Glu Ala Leu He Thr Val Thr Asn Asp Thr Thr Gin Asn Ala Gly Ala 

100 105 110 

Pro Cln Ser Arq Phe Phe Gly Ala Val He Gly Thr He Ala Leu Gly 

115 120 125 

Val Ala Thr Ser Ala Cln He Thr Ala Gly He Ala Leu Ala Glu Ala 

130 135 140 

Arq Glu Ala Lys Arq Asp He Ala Leu He Lys Glu Ser Met Thr Lys 
145 150 155 160 

Thr His Lys Ser He Glu Leu Leu Gin Asn Ala Val Gly Glu Gin He 

165 170 175 

Leu Ala Leu Lys Thr Leu Gin Asp Phe Val Asn Asp Glu He Lys Pro 

180 185 190 

Ala He Ser Glu Leu Gly Cys Glu Thr Ala Ala Leu Arq Leu Gly He 

195 200 205 

Lys Leu Thr Gin His Tyr Ser Glu Leu Leu Thr Ala Phe Gly Ser Asn 

210 215 220 

Phe Gly Thr He Gly Glu Lys Ser Leu Thr Leu Gin Ala Leu Ser Ser 
225 230 235 240 

Leu Tyr Ser Ala Asn He Thr Glu He Met Thr Thr He Lys Thr Gly 

245 250 255 

Gin Ser Asn He Tyr Asp Val He Tyr Thr Glu Gin He Lys Gly Thr 

260 265 270 

Val He Asp Val Asp Leu Glu Arq Tyr Met Val Thr Leu Ser Val Lys 

275 280 285 

He Pro He Leu Ser C\u Val Pro Gly Val Leu He His Lys Ala Ser 

290 295 300 

Ser He Ser Tyr Asn He Asp Gly Glu Glu Trp Tyr Val Thr Val Pro 
305 310 315 320 

Ser His He Leu Ser Arq Ala Ser Phe Leu Gly Gly Ala Asp He Thr 

325 330 335 

Asp Cys Val Glu Ser Arq Leu Thr Tyr He Cys Pro Arq Asp Pro Ala 

340 345 350 

Cln Leu He Pro Asp Ser Gin Gin Lys Cys He Leu Gly Asp Thr Thr 

355 360 365 

Arq Cys Pro Val Thr Lys Val Val Asp Ser Leu He Pro Lys Phe Ala 



85 



90 



95 



(12) 

21 22 
370 375 380 

Phe Val Asn Cly Cly Val Val Ala Asn Cys lie Ala Ser Thr Cys Thr 
385 390 395 400 
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Cys Gly Thr Gly Arg Arg Pro He Ser Gin Asp Arg Ser Lys Gly Val 

405 410 415 

Val Phe Leu Thr His Asp Asn Cys Gly Leu He Gly Val Asn Gly Val 

420 425 430 

Clu Leu Tyr Ala Asn Arg Ang Gly His Asp Ala Thr Trp Gly Val Gin 

435 440 445 

Asn Leu Thr Val Gly Pro Ala He Ala He Arg Pro He Asp He Ser 

450 455 460 

Leu Asn Leu Ala Asp Ala Thr Asn Phe Leu Gin Asp Ser Lys Ala Glu 
465 470 475 480 

Leu Glu Lys Ala Arg Lys He Leu Ser Glu Val Gly Arg Trp Tyr Asn 

485 490 495 

Ser Arq Glu Thr Val He Thr He He Val Val Met Val Val He Leu 

500 505 510 

Val Val He He Val He He He Val Leu Tyr Arg Leu Arg Arg Ser 

515 . 520 525 

Met Leu Met Gly Asn Pro Asp Asp Arg He Pro Arg Asp Thr Tyr Thr 

530 535 540 

Leu Clu Pro Lys He Arg His Met Tyr Thr Asn Gly Gly Phe Asp Ala 
545 550 555 560 



Met Ala Glu Lys Arg 
565 

<21Q> 3 

<211> 1883 

<212> DMA 

<213> Sendai vi rus 

<220> cDNA to viral ss-RNA 

<221> CDS 

<222> (57).. (1784) 

<223> HN protein 

<400> 3 

agggtgaaag tgaggtcgcg cggtacttta 
atggtgatag gggcaaacgt gactcgtact 
aattagcatc aggttgggag aggtcaagta 
tcacccagtg ggctttgtca attgccacag 
aagggtatag tatgaaagag tactcaatga 
aggtgaaaga qtcacttacc agtctaataa 
ttcagagctc tgtgcaaacc ggaatcccag 
tccagatgat tgataagtcg tgcagcagac 
tcgcagtcca ccatgccgag ggaattgccc 
ctgtcgqaga accgtatctt age tc agate 
tgttatctgg ttctacaacg atctctggat 
aggcaatcta tgcctattca tcaaatctca 
catatcaqgt cctgcagcta ggqtacatat 
accccgtagt gtcccacact tatgacatca 



gctttcacct caaacaagca cagatcatgg 60 
ggtctacttc tcctagtggt agcactacaa 120 
aagttgacac atqgttgctg attctctcat 180 
tgatcatctg tatcataatt tctgctagac 240 
ctgtagaggc attgaacatg agcagcaggg 300 
gqcaaqagqt tataqcaagg gctgtcaaca 360 
tcttgttgaa caaaaacagc agqqatgtca 420 
aagagctcac tcagcactgt gaqagtacga 480 
cacttgagcc acatagtttc tggagatgcc 540 
ctgaaatctc attgctgcct ggtccgagct 600 
gtgttaggct cccttcactc tcaattggcg 660 
ttacacaagg ttgtgctgac atagggaaat 720 
cactcaattc agatatgatc cctgatctta 780 
acgacaatcg gaaatcatgc tctgtggtgg 840 
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caaccggqac taqgqqttat cagctttgct ccatqccgac tqtagacgaa agaaccgact 900 
actctagtga tggtatcgag gatctgqtcc ttqatgtcct ggatctcaaa qggagaacta 960 
aqtctcaccq gtatcgcaac agcgaqqtag atcttgatca cccgttctct gcactatacc 1020 
ccagtgtagg caacggcatt gcaacagaag gctcattqat atttcttggg tatggtggac 1080 
taaccacccc tctgcagggt gatacaaaat gtaggaccca aggatgccaa caggtgtcgc 1140 
aagacacatg caatgaqgct ctgaaaatta catggctaqg agggaaacag gtggtcagcg 1200 
tgatcatcca gqtcaatqac tatctctcag agaqqccaaa qataaqaqtc acaaccattc 1260 
caatcactca aaactatctc qqqqcqqaaq qtaqattatt aaaattgqqt qatcqqgtgt 1320 
acatctatac aagatcatca gqctqgcact ctcaactqca qataggaqta cttgatgtca 1380 
qccacccttt qactatcaac tqqacacctc atqaaqcctt qtctaqacca qqaaataaaq 1440 
aqtqcaattq gtacaataag tgtccgaagg aatgcatatc aqqcqtatac actgatgctt 1500 
atccattgtc ccctgatgca qctaacgtcg ctaccgtcac gctatatgcc aatacatcgc 1560 
gtqtcaaccc aacaatcatg tattctaaca ctactaacat tataaatatg ttaaqqataa 1620 
agqatqttca attaqaqqct qcatatacca cqacatcqtq tatcacqcat tttqqtaaaq 1680 
qctactqctt tcacatcatc qaqatcaatc aqaaqaqcct qaatacctta caqccqatqc 1740 
tctttaaqac taqcatccct aaattatqca aqgccgaqtc ttaaatttaa ctgactagca 1800 
ggcttqtcqq ccttqctqac actagagtca tctccgaaca tccacaatat ctctcagtct 1860 
cttacqtctc tcacaqtatt aaq 1883 
<210> 4 
<211> 575 
<212> PRT 
<213> Sendai virus 
<223> HN protein 
<400> 4 

Met Asp Glv Asp Arq Cly 

1 5 
Ser Gly Sen Thr Thr Lys 

20 

Val Asp Thr Trp Leu Leu 
35 

He Ala Thr Val lie He 

50 

Ser Met Lys Glu Tyr Ser 
65 70 
Arq Glu Val Lys Glu Ser 
85 

Ala Arq Ala Val Asn He 
100 

Leu Leu Asn Lys Asn Ser 

115 

Cys Ser Arq Gin Glu Leu 

130 

His His Ala Glu Gly He 
145 150 
Cys Pro Val Gly Glu Pro 
165 




Lys Arq Asp Ser Tyr Trp Ser Thr Ser Pro 

10 15 
Leu Ala Ser Gly Trp Glu Arq Ser Ser Lys 

25 30 
He Leu Ser Phe Thr Gin Trp Ala Leu Ser 

40 45 
Cys He He He Ser Ala Arq Gin Gly Tyr 

55 60 
Met Thr Val Glu Ala Leu Asn Met Ser Ser 
75 80 
Leu Thr Ser Leu He Arq Gin Glu Val He 

90 95 
Gin Ser Ser Val Cln Thr Gly He Pro Val 

105 no 
Arq Asp Val He Gin Met He Asp Lys Ser 

120 125 
Thr Gin His Cys Clu Ser Thr He Ala Val 
135 140 
Ala Pro Leu Glu Pro His Ser Phe Trp Arq 
155 160 
Tyr Leu Ser Ser Asp Pro Glu He Ser Leu 
170 175 



Leu Pro Gly Pro Ser Leu Leu Ser Gly Ser Thr Thr He Ser Gly Cys 

180 185 190 

Val Arq Leu Pro Ser Leu Ser He Gly Clu Ala He Tyr Ala Tyr Ser 
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25 26 
195 200 205 

Ser Asn Leu lie Thr Gin Cly Cys Ala Asp lie Gly Lys Ser Tyr Gin 

210 215 220 

Val Leu Gin Leu Gly Tyr He Ser Leu Asn Ser Asp Met He Pro Asp 
225 230 235 240 

Leu Asn Pro Val Val Ser His Thr Tyr Asp He Asn Asp Asn Arg Lys 

245 250 255 

Ser Cys Ser Val Val Ala Thr Gly Thr Arq Gly Tyr Gin Leu Cys Ser 

260 265 270 

Met Pro Thr Val Asp Glu Arg Thr Asp Tyr Ser Ser Asp Gly He Glu 

275 280 285 

Asp Leu Val Leu Asp Val Leu Asp Leu Lys Gly Arg Thr Lys Ser His 

290 295 300 

Arg Tyr Arg Asn Ser Clu Val Asp Leu Asp His Pro Phe Ser Ala Leu 
305 310 315 320 

Tyr Pro Ser Val Gly Asn Gly He Ala Thr Glu Gly Ser Leu He Phe 
325 330 335 

Leu Gly Tyr Gly Gly Leu Thr Thr Pro Leu Gin Gly Asp Thr Lys Cys 

340 345 350 

Arg Thr Gin Gly Cys Gin Gin Val Ser Gin Asp Thr Cys Asn Glu Ala 

355 360 365 

Leu Lys He Thr Trp Leu Gly Gly Lys Gin Val Val Ser Val He He 

370 375 380 

Gin Val Asn Asp Tyr Leu Ser Glu Arg Pro Lys He Arg Val Thr Thr 
385 390 395 400 

He Pro He Thr Gin Asn Tyr Leu Gly Ala Glu Gly Arg Leu Leu Lys 

405 410 415 

Leu Gly Asp Arg Val Tyr He Tyr Thr Arg Ser Ser Gly Trp His Ser 

420 425 430 

an Leu Gin He Gly Val Leu Asp Val Ser His Pro Leu Tlir He Asn 

435 440 445 

Trp Thr Pro His Glu Ala Leu Ser Arg Pro Gly Asn Lys Glu Cys Asn 

450 455 460 

Trp Tyr Asn Lys Cys Pro Lys Glu Cys He Ser Gly Val Tyr Thr Asp 
465 470 475 480 

Ala Tyr Pro Leu Ser Pro Asp Ala Ala Asn Val Ala Thr Val Thr Leu 

485 490 495 

Tyr Ala Asn Thr Ser Arg Val Asn Pro Thr He Met Tyr Ser Asn Thr 

500 505 510 

Thr Asn He He Asn Met Leu Arg He Lys Asp Val Gin Leu Glu Ala 

515 520 525 

Ala Tyr Thr Thr Thr Ser Cys He Thr His Phe Gly Lys Gly Tyr Cys 

530 535 540 

Phe His He He Glu He Asn Gin Lys Ser Leu Asn Thr Leu Gin Pro 
545 550 555 560 

Met Leu Phe Lys Thr Ser He Pro Lys Leu Cys Lys Ala Glu Ser 
565 570 575 

mm(Dmmrj:im] f i ) (onm^m-r. 
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^Wfm^. jBS-C^^tC. SDS-PAGE±T^WL 
fc. SDS-PAGE±-C<Di^ttStCj:or. cn60 

$>yN-i>^*i, ;&fflij©^BnK:j;-:,t:^3n5<fc^K:. h 

N> NP. F 1 *5J;0•M^^>/^•d7Sr*•2)<t^i5t3n 

fc. 

(b) i^ff^r-r^^J^^i^av h ^ -:cAHtr, 

(L'-> 1 ) *5j;iyfO. 2M NaCir© 
i^tU^ (U->2) ©:>>>'^•^'MSS^^SDS-PAG 

F iteJ:o'HN©P:^AsW«fiE"jjj<y-Aicte(,irt^ia 

L/C, 

[02] 02«. ae^^^At^t^;^©1f^?:7K■rm^ 

HVJ?:. nJ^^bLT. ^^5f>>'^•^'®>&# 

CcifAO. ff^fS^^fti^^rff^fiSTSo -^'^xa KDN 
AS/cWF I TC-ODN?r^Wr.5> ';i<y-A?:«|| 

[S3}03«. iSe^F-^Atft 5';l/CCJ;5. F I TC 
-ODN(DFLifflJia's©^A^n^-r. ^A©3 0^^. 
^T©FLlffl«atf©«ife*«iab/£: (a) . F I 

T C - O D N ^rSS ifet, ^ite^^^A t' t ^U^ffiffl Ufc 
Mt^U. H^^tXJ^cA^-ofc (b) , £<D0«. F 
I TC(D|^iai4ii^L. :6cD^(i. ^(D|S^m©fcd6©H o 
e c h s t SSfe^TnT. ^ 
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fSMk-^^ mn) fcJ:y^uvM«HVj (A) 4 

•Cr- 1 --4ilP4fiS?¥L.Ai. F I TC-ODN^^ 

?g^tHvj©i>-rn*>iij!-&ufc, vi.mm^<r>F it 

Ca5]H5». HEK2 3 9|fflBa*©Jl'->7*5--lf 

10 MfeT-O^^l^TT^-r. f2jte^^HEK2 
3 9ifflSa(C*tLr. ( 1 ) HV J -Jd^V-A, (2) it 
e-T^At'fci'Jl'. (3) DTTMSLfciiG^^ 

i^Aft i';l'*ffl(,»ri^AL/c. 

■To (a)pAct-LacZ-NII 
^^^Afc^t^'^^*. C 5 7 BL/6 vi;;;^K:aALfc. 
(b) ^=i> ha-^i/i ur. ^©ite^^A 

ftd^jU?:, (^-©^^(caAL-fco ^A©3Bf^. L 
acZjie^^?:. MW©«iK^>t(C*jC»-C. X-g 
20 a l^fe«:J:-5-Cs5ilLfc, HsIIS©»rffi0«r^-r. 

[07]07», HVJ Z*^cfi*©F^^>-'^•^7H©« 

2) 

[^8]08«, HVJ Z*SS*©HN^^>>'^•i'©© 

4) **-r. 
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(a) 

10s 
80 

49.S-1 
30 4 




200000 





(16) 



2002-65278 



m2] 





(17) iRFPB20 02-65 27 8 
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(18) 1^112 0 02-6 5 27 8 
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[HIT] 



110- 
2C4- 
J«fl- 

4ia- 
»u- 

6oe< 

Wio 
7«l- 
asi« 

1020* 

iia«- 
mi* 

1440- 

tcot> 

1S«* 



hXG ACM GCA TAT AtC OG MM TCA CAG TCC ATC TCA MA TCA 
Ms* tttt Ala Tyr II • cin Arq Smt Gin Cy« II » a»c Tftr S«r - 

o 

CT» ere CTT CtT etc ACC ACA TIC CTCTOCtCTCASAtTCCCASSCAfTACaCTCTCTAACATAOCC CTC ATA CTC CAT CA* CCO 
L«u Leo v*i v«i Laa TDr -nr cm va* cy« cm i\m rro Arg Asp Ara L«d 9«r Am It* Clr Val lt« Vai A«p Clu Cly • 
— Q 

AAA tCA CrC AAG ATA GCT GGA TCC CAC GAA TCC AOC TAC ATA GTA CTC ACT CTA GTT CCO QCC OTA GaC TIT OC AAT GGQ TCC 

lifa S*r Ltu Lya II « Gir Str Hi» Cig S«r Arg Trt lie V*) Ltn S«r Leu val Pro Sly V«1 Aip n» Glo A<n cty • 

GGA ACA OOC CM OYT AtC CAO TftC AM MX CTA CIO AAC AOB CI6 TTA ATC CCA TTC MX CAT CCC TTA CAT CtT CkC CAC OCT 
Cly Ihr Ala cm Vml ll* CIn Xyc Vy* Sm€ .%0»u VctI Asn AC9 Ma teu lie ffro Leu Ar^ Asp A!« Leu Asp Lm CIn Otu Al« • 

CTC ATA ACT CTC AOC AAT CAT ACC ACA. CAA AAT CCC CtST OCT CCA CAG TCC ACaItTC TTC GCT GCT CTC ATT GGT ACT ATC GCA 
tf« Urn thK T«l Thx (JUft kap "rKcl thc CIn Acn Ala Oly AU Wo Gin S«r AggTph» ph« Cl y Ala V»l it* Cly Titr lU Al * ■ 

CTTOMGraGCICJCATCAOaCA&ATCAOCaUCaSAneCACTAOOCCAAGBOACGGASGCCAAAAUCACATAGCGCI^ 
U«i Cly W Ala Thr g»r Ala tAm lla^hc_Ma^ly_IU_Ma_^ia^^ AW Acg Clu Ma tys A>g Asp lie Ala Leu lU 

AAA «M ICQ ATG ACA AAA JCA CK AAB TCT ATA QAA CTC C1Q CAA AAC CCT Ct« GCG GAA CAA ATT CTT OCT CTA AAC ACA dC 

ly« 81tt Bar Hat Ihr Lya Tlir Hit Sar Ila' QU U« Laa CIn Asn Ala Val Gly Cla Gin 11a Lea Ala Leu Lfd thr lea 

CAO CAT TTC OTQ AAT CAt CAO Ate AAA eOC CCA AlA AOC OAIW Tl^ OCC ffCP GAO ACT CCT COC TTA ACA CTC CCT ATA AAA TTC 
cm A~Sp Vnt Val Xsa Asp Clu CIO Lys rro Ala 11» 3*c aiu Wv Oly <^a CU Thr A1* At« Leu Ar^ L«u Oly ll« Ly« Uo - 

ACA CAC CAT TAC TCCCACCTCTr»ACTCOCTTCODCTCGAATTn:C5AAOCJWC CCA CNGAACAGCCTCACOCtGCACCCCCTC 
TS« CIn nla Tyr 8er Civ L«u L«o Tkc Al« ^« Cly S«r A<n PH» Cly Thr t\m Cly CIm ty< 5«r Lm Thv A«u Cla Ala Lav - 

TCr KA CTT TAC TCT OCT AAC ATT ACT CAC ATT AIG ACC ACA ATC AAC ACA GCC CAC TCT AAC ATC TAT GAT CTC ATT TAT ACA 
S«i Sac laa Tyc Sar Mj lfcaifc lla T*ir| Clu lla Mat Ihr thr Ila (tfi Ifir Gly CIn Sar Asa Ila Tyr As« Val lit Tyr The - 

GAA CAC ATC AAA CGA ACC QTG ATA GAT «IG GAT CTA GAG AGA TMC ATG CIC ACC CiG TCT GTG AAG ATC CCT ATT CTT TCT OAA 

Glu CIn lit Lyi Qly tht V»l tlo Ajp 7al Asp L««i Clu Arg Tyr »«Bt VaI Thr L«d Ser.vai Lys Ila Pro Ila Lea str clo • 

CTC CCA CCT era etc MK CAC AAG oca TCA TCT ATT TCT TAC AAC ATA CAC CCC CAC CAA TOC TAT CtC ACT CIC CCC ACC CAT 
val Pro sir VAt Lau l\» His tya Al s $ar Sar XIa Sac Tyr Asn XIa Asp GLy Olu Olu Trp Tyc Val Tht Val t^o »we film - 

ATA CTC ACT OCT CCT TCT TtC TTA CCC GCTt GCA CAC ATA ACC CW ttTT CTT CAG TCC ACA TTC ACC TAT ATA TCC CCC ACC CAT 
Ila Lau Sar Ac^ Ala flaf Vha Lau Cly Cly Ai« Atp Ila Tbr Asp VaI Clo B«c Arg t«« Tbr Tyc 21* Cya Pro Atg Asp < 

OCC GCA .CAA CTC ATA CCT GAC AOC CAG CAA AAG TCT ATC CTG OGC CM ACA ACA ACC TCT CCT CnC ACA »AA CTT CTC CAC ACC 

Pio Ala flln Lett lie pro Asp Sar Gle Gin lys Ila Leti Cly A*p thr Thr Arg ^s Pro V»l Thr Lya Val val Asp Sar - 

err atc coc aao rrr act rrr «to aat qgg coc otr err gct kmc tcc ata oca toc aca tot acc tqc ooa aca oee cga aga 
tea xia Pto Lya Phe Alt rhe Tal Asa Biy cly vst Val Ala Asn ^* iie Aia 9tor inr Tbr c^ Gly Thr Gly Arg Acg ' 

OCA ATC AOr CAC GKT COC TCT AAA CBT GTA CTA TTC CtSk ACC CAT CAC AAC TCT OCT nr ATA Cttt CIC AAT COC CTA CAA TIC . 
Pro z la Sar Gla Asp Arg 9ar Lya Gly Val Val Sha Lau The nla Aay Asn Gly L«a 11« Oly Val aad Sly v*i 6l«i Law - 

TAT GCT AAC CSG AGA GOG CAC «J«r GCC ACT TOB CGG CTC CAC AAC TTG ACA CTC GBTCCTGakATTacrATCACAOCCATTaAT 
tyr Ala Asn Arg Acg Gly Bla Aap Ala Thr Tip Cly Val Cla tAan Laa Th»| Va| Gly Pto Ala tie Ala Ila Acq Pre Ila Asp • 

ATT TCT CtC AAC CTT OCT CAT CCT AOS AAT TTC TTC CAA CAC TCT AAG GCT CaO CTT OAG AAA CCA CCC AAA ATC CTC TCC GAC 
Ila S«i Lau Aao Lau Ala Asp Ala TTtc Aui Ph« Lau CIn Asp Sar tys Ala Clu Lau Clu Lys Ala Arg (la t«> fiar Cla - 

CTA OCT ACA TCC TAC AAC TCA ACA OAa ACT OlD ATT ACQ ATC ATA OTA GTT ATO CTC BTA ATA TTC GTE CTC ATT ATA CTG ATC 
Val Qly Acg Trp ryr Asn £«r Arg Glu The Vat Us Ihr lis Ila VaI Val Nat Val Vm} ila t^u Vat Val »la Ila Val Tift - 



I2C 

I5« 
•1S2 
-310 
-2M 
•266 



ATC ATC <na CTT TAT AOA CtC AOA AOO TCA ATO CTA ATO COT AAT CCA GAT OAC CGT ATA COO NBG CAC ACA TAC ACA TTA CAO 

tia Ila T al Lag rvr Arg Leu Arg Arg Sar Net Laa Kat Gly Aan Pto Asp Asp Arg ila Pro Atg Asp The Tyr Titr bcu Cla - 

ooa AAG ATC ASA CAT ATC TAC ACA AAC OCT CCG TTT CAT OCA ATC OCT CAC AAA AGA rCATCACCAOCATTATCAaArCTCfTCTAAACCAC 

Pre tja Ila Arg gia siafc ryr Thr Aaa eiy eiy eha Aap Ala Haa Ala Olu Lys Arg 



lte«- OCATOOTA I OD U I I L ACATCTCrATAtlUT 
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5lu «J ]*J*TTTAACT&ACTAeCAG6CnGrC66CCTTGCTCACACTftfiA«TCATCTCCCAAaTtCACAAWTCTC -I88J 
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